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PROBLEM TO BE SOLVED: To display a video with much presence by using an infinity display system by 
setting a distance between a video display means and an image- formation optical means to length 
approximate to the focal length of a Ferns lens constituting the image-formation optical means within the 
focal length thereof. 

SOLUTION: An observer 3 views an actually taken video displayed on the video display means 1 through 
the Fresnel lens 2. When it is assumed that the distance between the lens 2 and the means 1 is (a) and the 
focal length of the lens 2 is (f), the ratio of the size X of the video on the means 1 to the size Y of the 
displayed video 4 is expressed as Y/X=f/(a-f). In the case of 0 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by connputer.So the translation may not reflect the original 
precisely. 

2. ♦*** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



CCIaim(s)] 

[Claim 1] It is the presence display characterized by being arranged ahead of the screen of a 
graphic display means to display an image, and the aforementioned graphic display means, and being 
the presence display possessing the image formation optical means which carry out image formation 
of the image of the aforementioned graphic display means, and for the aforementioned image 
formation optical means consisting of a Fresnel lens of a focal distance f, and setting the interval of 
the aforementioned graphic display means and the aforementioned image formation optical means as 
the distance near f within the aforementioned focal distance f. 

[Claim 2] It is the presence display which is the presence display characterized by providing the 
following, and is characterized by for the aforementioned image formation optical means consisting 
of a hologram optical element which makes the point of Distance f condense parallel light, and 
setting them as distance with the interval of the aforementioned graphic display means and the 
aforementioned image formation optical means near f within the aforementioned focal distance f. A 
graphic display means to display an image. Image formation optical means which are arranged ahead 
of the screen of the aforementioned graphic display means, and carry out image formation of the 
image of the aforementioned graphic display means. 

[Claim 3] The aforementioned image formation optical means are presence display according to 
claim 1 characterized by being what consists of a Fresnel lens which has an image formation 
function outside a shaft. 

[Claim 4] The aforementioned image formation optical means are presence display according to 
claim 2 characterized by being what consists of a hologram optical element which has an image 
formation function outside a shaft. 

[Claim 5] Presence display of the claim 1-4 characterized by establishing an image formation 
distance adjustment means to adjust the distance between the aforementioned graphic display 
means and the aforementioned image formation optical means given in any 1 term. 
[Claim 6] Presence display of the claim 1-4 characterized by preparing an observer information 
input means to input observer information including the visual field and view which an observer 
means, and the image control means which control the visual field and view of an image which are 
displayed on the aforementioned graphic display means according to the observer information from 
the aforementioned observer information input means given in any 1 term. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the presence display which 

displays the high image of presence to an observer. 

[0002] 

[Description of the Prior Art] Infinite distance means of displaying has been used for the 
conventional presence display. Two, the method which used the convex lens, and the method using 
the concave mirror, are shown in infinite distance means of displaying. One of them is announced by 
the trial production of the infinite distance display in a National Aerospace Laboratory data TM- 
467"field-of-view simulation" (1982 8 moons). 

[0003] The principle of the infinite distance display using the convex lens is explained first. Drawing 
8 is explanatory drawing of the basic optical system which used the convex lens, a lens — a focus - 

- F — the — a focal distance — f — a body — PQ — a body — PQ — a lens — a center — from 

- distance — a — an image — P'Q — ' — an image — P'Q — ' — a lens — a center — from — 
distance — b — ** — carrying out — if — a lens — a formula — it is — a degree — (— one — ) - 

- a formula — being materialized . 
1/a+1/b=1/f ... (1) 

Moreover, the size of image P'Q' at this time is expressed with the following (2) formulas. 
P'Q'/PQ=f/(a-f) ... (2) 

[0004] If the position of Body PQ is placed here so that a<f may be filled, it will be set to b< 0 from 
(1) formula. When b takes a negative value, as shown in drawing 9 , to a lens, image P'Q' is made to 
the same side as Body PQ, and becomes an erect virtual image. 

[0005] Therefore, an objective dilation ratio becomes larger than 1, as shown in (3) formulas. 
I P' Q' I/I PQI = f/l a-f |>1 ^ 
« . • (3) 

Generally, in the case of an erection virtual image, when an image always becomes larger than a 
body and a is brought close to f, b understands a bird clapper infinitely from (1) formula. When an 
observer sees from the right-hand side of a convex lens, an erect virtual image is in sight, and the 
infinite distance display by the convex lens is constituted. 

[0006] Next, the infinite distance display using the concave mirror is explained. Drawing 10 is 
explanatory drawing of the basic optical system which used the concave mirror. The focus of a 
concave mirror is set to F and the focal distance is set to f. A focal distance f is equal to one half of 
the radius of curvatures of a concave mirror. A body is set to PQ and the position is in a from the 
center of a concave mirror. Moreover, an image is made into P'Q' and the position is in b from the 
center of a concave mirror. In this case, the following (4) formulas are materialized. 
1/a+1/b=1/f ... (4) 
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(4) Deformation of a formula obtains the following (5) formulas. 

b=a-f/(a-f) ... (5) ( 
Therefore, if a>f, b will become positive and image P'Q' will become a handstand real image. 
[0007] Next, if a<f, b becomes negative from (5) formulas, and as shown in drawing 1 1 , image P'Q' 
will become an erection virtual image and will be made to the backside of a concave mirror. And 
when a is brought close to f, a bird clapper understands b infinitely. However, virtual-image P'Q' 
becomes the shadow of Body PQ, and seeing the whole does not come out so that drawing 1 1 may 
also show. Then, as shown in drawing 1 2 , Body PQ is projected on CRT, the image is projected on a 
beam splitter BS, incidence of the reflected light is carried out to a concave mirror, and the method 
which shows the virtual image is adopted. 
[0008] 

[Problem(s) to be Solved by the Invention] In the infinite distance display using the above- 
mentioned conventional convex lens, since the diameter of a lens became large and the thickness 
also became thick when enlarging a screen size, there was a trouble that the weight of equipment 
became heavy. 

[0009] Moreover, in the infinite distance display using the above-mentioned conventional concave 
mirror, since a beam splitter was needed, there was a trouble of a bird clapper and the luminosity of 
an image declining [ the structure of the whole equipment ] from the luminosity of CRT intricately. 
[0010] By carrying out image formation of the image displayed on a graphic display means in the 
distance as much as possible, infinite distance display gives a cubic effect to an observer in false, 
and turns into display which raises presence. However, in the conventional infinite distance display, 
the distance between a graphic display means and image formation optical means like a convex lens 
or a concave mirror is being fixed, and there was a trouble of being hard coming to conclude that ' 
the image formation distance seen from the observer of the image displayed on the graphic display 
means is fixed, and is too far, depending on visual-sense properties, such as a kind of image, and an 
observer's eyesight. [ of image formation distance ] 

[001 1] Moreover, generally as a display unit in which the interactive display used by the virtual 
reality, the simulator, etc. is possible, a head mount display is used. Since this was that with which 
an observer's head is equipped, it had the trouble of giving an observer a feeling of a restraint. 
[0012] this invention is made in view of such a conventional trouble, and aims at being able to 
display the high image of presence and realizing easy presence display of structure to an observer, 
using infinite distance means of displaying. 
[0013] 

[Means for Solving the Problem] Invention of this application for solving the above-mentioned 
trouble according to claim 1 A graphic display means to display an image, and the image formation 
optical means which are arranged ahead of the screen of the aforementioned graphic display means, 
and carry out image formation of the image of the aforementioned graphic display means. It is the 
presence display which and the aforementioned image formation optical means consist of a 

Fresnel lens of a focal distance f, and are characterized by setting the interval of the 
aforementioned graphic display means and the aforementioned image formation optical means as the 
distance near f within the aforementioned focal distance f. 

[0014] Moreover, a graphic display means by which invention of this application according to claim 2 
displays an image. It is the presence display possessing the image formation optical means which are 
arranged ahead of the screen of the aforementioned graphic display means, and carry out image 
formation of the image of the aforementioned graphic display means, the aforementioned image 
formation optical means It consists of a hologram optical element which makes the point of Distance 
f condense parallel light, and the interval of the aforementioned graphic display means and the 
aforementioned image formation optical means is characterized by being set as the distance near f 
within the aforementioned focal distance f 

[0015] According to such composition, by projecting the image displayed with the graphic display 
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means inside the Fresnei lens as image formation optical means, or the focus of a hologram optica! 
element, the expanded virtual image is seen from the observer on the optical axis of image formation 
optical means, and it can display on infinite distance. 

[0016] Moreover, in invention of this application according to claim 3, the aforementioned image 
formation optical means are characterized by the bird clapper from the Fresnei lens which has an 
image formation function outside a shaft. 

[0017] Moreover, in invention of this application according to claim 4, the aforementioned image 
formation optical means are characterized by the bird clapper from the hologram optical element 
which has an image formation function outside a shaft. 

[0018] According to such composition, by projecting the image displayed with the graphic display 
means inside the Fresnei lens as image formation optical means, or the focus of a hologram optical 
element, the expanded virtual image is seen from the observer besides the optical axis of image 
formation optical means, and it can display on infinite distance. Therefore, the flexibility of an 
observer's posture becomes high. 

[0019] Moreover, invention of this application according to claim 5 is characterized by establishing 
an image formation distance adjustment means to adjust the distance between the aforementioned 
graphic display means and the aforementioned image formation optical means. 

[0020] According to such composition, the optimal image formation distance for the kind of image or 
an observer's visual-sense property can be taken by tuning the distance of a graphic display means 
and image formation optical means finely with an image formation distance adjustment means. 
[0021] Moreover, invention of this application according to claim 6 is characterized by preparing an 
observer information input means to input observer information including the visual field and view 
which an observer means, and the image control means which control the visual field and view of ah 
image which are displayed on the aforementioned graphic display means according to the observer 
information from the aforementioned observer information input means. 

[0022] According to such composition, the interactive and high image of presence can be displayed 
now by inputting the information from an observer with an observer information input means, and 
controlling the content of a display image by image control means. 
[0023] 

[Embodiments of the Invention] 

(Gestalt 1 of operation) It explains, referring to a drawing about the presence display in the gestalt 
of operation of the 1st of this invention. Drawing 1 is explanatory drawing showing the basic 
structure of the presence display in the gestalt of this operation. The graphic display means 1 is a 
means to display the real map image photoed with CG image created by computer, or the camera, 
and is equivalent to the body PQ of drawing 9 . A focal distance is the Fresnei lens of f and the 
image formation optical means 2 are equivalent to the convex lens of drawing 9 . An observer 3 is a 
televiewer of presence display. The display image 4 is a virtual image of the graphic display means 1 
which is actually in sight from an observer 3, and is equivalent to virtual-image P'Q' of drawing 9 . a 
is the distance of the graphic display means 1 and the image formation optical means 2, and b is the 
distance of the image formation optical means 2 and the display image 4. Moreover, X shows the 
breadth of the graphic display means 1, and Y shows the breadth of the display image 4. 
[0024] First, the real map image photoed with CG image and the camera by the computer is 
displayed on the graphic display means 1. An observer 3 looks at this image through Fresnei lens 2. 
The distance b of a Fresnei lens, the distance a of a graphic display means and a Fresnei lens, and a 
virtual image satisfies the relation of (1) formula here. The ratio of the size of the image of the 
graphic display means 1 at this time and the display image 4 is expressed with the following (6) 
formulas. 
Y/X=f/(a-f) ... (6) 

[0025] Supposing it fills the relation of a<f about Distance a here, it will be set to b< 0 from (1) 
formula, and an image will appear as an erect virtual image in the same side as the graphic display 
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means 1. Moreover, if it always becomes larger than the image of the graphic display means 1 in (6) 
formulas to 0<a<f and the size of a virtual image brings especially a close to f, the distance b of a 
Fresnel lens and a virtual image will become infinite, and size Y of the display image 4 will also 
become infinite. 

'[0026] If a=f, since an image will become what became large too much and faded in fact, Distance a 
must fulfill the following conditions. 
1 ;a is larger than 0 and smaller than f (0<a<f). 

2; a is taken as the value near f in the range in which an image does not fade for an observer. 
[0027] As mentioned above, image formation of the virtual image can be carried out to the position 
near infinite distance, and it can be made it to carry out an enlarged display with the gestalt of this 
operation by arranging a Fresnel lens in the above positions ahead of the graphic display means 1. 
For this reason, an observer 3 can take in false depth according to the screen effect, and becomes 
the high image of presence. And compared with the conventional method, the composition of the 
whole equipment can realize presence display of infinite distance means of displaying with a light 
weight easily. 

[0028] (Gestalt 2 of operation) The presence display of the gestalt of operation of the 2nd of this 
invention is explained below. Drawing 2 is explanatory drawing having shown the creation method of 
this hologram optical element, when using a hologram optical element as one of the image formation 
optical means 2. A hologram optical element has the function which condenses parallel light at the 
point of Distance f. The laser beam 1 1 generated from the laser light source tO as shown in this 
view is branched to the 2 flux of lights by the one-way mirror 12. A direction is changed by Mirrors 
13a and 13b, and one laser beam 1 la becomes convergence light by lens system 14A. Incidence of 
this beam is carried out to the admiration board 16 with which the one-way mirror 15 was passed " 
and sensitive material was applied. Another beam 1 lb is changed into parallel light through another 
lens system 17, by the one-way mirror 15, an angle is changed and incidence of it is carried out at 
right angles to the admiration board 16. This admiration board 16 is arranged in the distance off 
toward a one-way mirror 1 5 from the converging point Pa of convergence light. Thereby, an 
interference fringe is recorded on the sensitive material of the admiration board 16. Let this 
exposed admiration board 16 be the hologram optical element 18. 

[0029] Drawing 3 is an optical-path view in the case of carrying out incidence of the new parallel 
light to the hologram optical element 18 created as mentioned above. The parallel light which carried 
out incidence is diffracted by the interference fringe recorded on the hologram optical element 18, 
and condenses at the point of the distance of f from the hologram optical element 18. In addition, 
not only this but the thing for which the interference fringe which has a function equivalent to the 
above-mentioned hologram optical element 18 is calculated by computer, it draws with equipment 
with micro-processing capacity, such as electron-beam-lithography equipment, and a hologram 
optical element is created is possible. 

[0030] Presence display is realizable if the hologram optical element 18 created as mentioned above 
is used as image formation optical means 2 in drawing 1 . 

[0031] (Gestalt 3 of operation) The presence display in the gestalt of operation of the 3rd of this 
invention is explained. Drawing 4 is explanatory drawing having shown how to create a hologram 
optical element as image formation optical means which can condense parallel light at the point from 
which it separated from the optical axis. About the creation method, it is the same as that of the 
gestalt of the 2nd operation except the portion of convergence light. 

[0032] The laser beam 1 1 generated from the laser light source 10 is branched to the 2 flux of lights 
by the one-way mirror 12. As for one laser beam 1 la, a direction is changed by Mirrors 13a and 13b. 
This beam serves as convergence light by lens system 14B attached so that an optical axis might 
become in the direction of the upper left (direction which makes the normal and angle alpha of the 
admiration board 19). Incidence of this beam is carried out to the admiration board 19 with which 
the one-way mirror 15 was passed and sensitive material was applied. Another lens system 17 is 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_eiie 07/22/1 5 



Copied from 10699050 on 09/22/2004 



Page 5 of 7 



changed into another beam 1 lb by through parallel light, by the one-way mirror 15, an angle is 
changed and incidence of it is carried out at right angles to the admiration board 19. This admiration 
board 19 is arranged from the converging point Pb of convergence light at the distance of f. 
Thereby, an interference fringe is recorded on the sensitive material of the admiration board 1 9. Let 
this exposed admiration board 19 be the hologram optical element 20. 

[0033] Drawing 5 is the block diagram of the presence display of the gestalt of this operation. As 
image formation optical means 5, the Fresnel lens or the hologram optical element 20 which has the 
image formation operation outside a shaft is used. The image formation operation outside a shaft 
means carrying out image formation of the image which focused to the place besides the normal of 
the image formation optical means 5. The image of the display image 4 and bird clapper of an 
erection virtual image which saw from the observer 3 and were expanded by the image formation 
optical means 5 of the graphic display means 1 is the same as that of the gestalt of the 1st and the 
2nd operation. 

[0034] First, CG picture and the real map image actually photoed with the camera by the computer 
are displayed on the graphic display means 1. An observer 3 looks at this image through the image 
formation optical means 5 which have the image formation operation outside a shaft. Here, the 
graphic display means 1 is arranged in the distance of a from the image formation optical means 5. 
However, Distance a fulfills the following two conditions. 
3;a is larger than 0 and smaller than f (0<a<f). 

4; let a be a value near f in the range in which an image does not fade for an observer. 
[0035] Since the virtual image by which image formation is carried out to infinite distance can 
observe in the angle alpha direction to the image formation optical means 5 with the gestalt of this 
operation, the high image of presence is observable also in the state where it is sleeping on the bed 
etc. with the impossible posture which is not. 

[0036] (Gestalt 4 of operation) The presence display in the gestalt of operation of the 4th of this 
invention is explained below. D rawing 6 is the block diagram of the presence display of the gestalt of 
this operation, and it is the feature to have enabled it to adjust the distance of the graphic display 
means 1 and the image formation optical means 2. In addition to the graphic display means 1 and the 
image formation optical means 2, the image formation distance adjustment means 6 is established. 
The display image 4 is an image of the erection virtual image which is actually in sight from an 
observer 3. The image formation distance adjustment means 6 is a means to adjust the distance of 
the graphic display means 1 and the image formation optical means 2. 

[0037] First, CG picture and the real map image actually photoed with the camera by the computer 
are displayed on the graphic display means 1. An observer 3 looks at this image through the image 
formation optical means 2. Here, the distance a of the graphic display means 1 and the image 
formation optical means 2 fulfills the following conditions. 
5;a is larger than 0 and smaller than f (0<a<f). 

6; let a be a value near f in the range in which an image does not fade for an observer. 

[0038] Next, according to the kind of image and an observer's 3 visual-sense property to display, 

the largest possible distance a is taken within the limits of the above-mentioned conditions by the 

image formation distance adjustment means 6. About the image of a close-range view, the distance 

a smaller than the case of a distant view is taken within the limits of the above-mentioned 

conditions. Moreover, since it does not fade and see with visual-sense properties, such as an 

observer's 3 eyesight, but **** ranges differ, according to it. Distance a is tuned finely. 

[0039] According to the kind of image and an observer's visual-sense property to display, an image 

with more high presence can be expressed as the gestalt of this operation by operating the image 

formation distance controller 6 and tuning distance a finely as mentioned above. 

[0040] (Gestalt 5 of operation) The presence display in the gestalt of operation of the 5th of this 

invention is explained below. Drawing 7 is the block diagram of the presence display of the gestalt of 

this operation, and it is the feature to form the observer information input means 7 and the image 
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control means 8 in addition to the graphic display means 1 and the image formation optical means 2. 
Information is inputted from an observer and it enabled it to display an interactive image in the 
presence display of the gestalt of this operation. The observer information input means 7 is a means 
to input information by lever operation of an observer. The image control means 8 are meanses to 
control the view of the image of the graphic display means 1 according to the information from the 
observer information input means 7. 

[0041] First, an observer 3 lets the image formation optical means 2 pass, and observes the display 
images 4, such as scenery displayed on the graphic display means 1. Arrangement of the image 
formation optical means 2 at this time and the graphic display means 1 is the same as that of the 
case of the gestalt of the 1st operation, and an observer 3 can observe the high image of presence 
by infinite distance means of displaying. 

[0042] The image control means 8 are accumulating the real map image photoed a polytopic point 
and from many. If an observer 3 operates the lever of the observer information input means 7 ahead 
here, in response to the information, the image control means 8 will display on the graphic display 
section 1 the image photoed rather than the image displayed now in the front position in the 
accumulated real map image. 

[0043] Moreover, when using CG as a display image, the image control means 8 calculate and 
generate the image seen from the front view rather than the image displayed now, and are made to 
display it on the graphic display section 1. Thus, in response to the information on the operation 
direction of the lever of the observer information input means 7, the image control means 8 display 
the image according to it on the graphic display section 1. 

[0044] In addition, although the observer information input means 7 shall input the direction which 

an observer wants to see by the lever here, it is not necessarily restricted to this, an observer's ' 

movement and positional information by the gyroscope sensor may be inputted, and the image 

control means 8 can also control the image to display based on these information. 

[0045] As mentioned above, based on the information from an observer, the image to display is 

controllable, it is interactive and the high image of presence can be expressed as the gestalt of this 

operation. 

[0046] 

[Effect of the Invention] According to invention of claims 1 and 2. presence display is realizable with 
the same composition as the method using the convex lens by using a Fresnel lens or a hologram 
optical element as mentioned above as image formation optical means by infinite distance means of 
displaying. An image brighter simply [ especially this equipment has an unnecessary beam splitter, 
and / the structure of equipment ] than a concave mirror method can be obtained. Even if it 
moreover enlarges a screen size, equipment more nearly lightweight than the thing of the - 
conventional convex lens method is realizable, r 

[0047] Moreover, according to invention of claims 3 and 4, an image with presence high on the bed 
etc. sleep can be seen with the impossible posture which is not by using a Fresnel lens or a 
hologram optical element with the image formation operation outside a shaft as image formation 
optical means. 

[0048] Moreover, according to invention of a claim 5, the optimal image formation distance for the 
kind of image or an observer's visual-sense property can be taken by establishing an image 
formation distance adjustment means to tune the distance of a graphic display means and image 
formation optical means finely, according to the kind of image and an observer's visual-sense 
property to display. For this reason, an image with more high presence can be displayed. 
[0049] Without restraining an observer again by preparing an observer information input means to 
input the information from an observer, and the image control means which control the image 
displayed based on the information from an observer information input means according to invention 
of a claim 6, the interactive and high image of presence can be offered and it is effective as display 
of a virtual reality. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the presence display in the gestalt of operation of the 1 st of 
this invention. 

[Drawing 2] It is explanatory drawing showing the creation method of a hologram optical element 
used for the gestalt of operation of the 2nd of this invention. 

[Drawing 3] It is an optical-path view in case parallel light carries out incidence to a hologram 
optical element. 

[ Drawing 4 ] It is explanatory drawing showing the creation method of a hologram optical element 
used for the gestalt of operation of the 3rd of this invention. 

lDrawing_5j It is the block diagram of the presence display in the gestalt of operation of the 3rd of ■ 
this invention. 

[Drawi ng 6] It is the block diagram of the presence display in the gestalt of operation of the 4th of 
this invention. 

[Drawing 7] It is the block diagram of the presence display in the gestalt of operation of the 5th of 
this invention. 

[Drawing 8] It is explanatory drawing of the basic optical system which consists of convex lenses. 
[Drawing 9] It is explanatory drawing of infinite distance means of displaying using the convex lens. 
[ Drawing 10] It is explanatory drawing of the basic optical system which consists of concave 
mirrors. 

[Drawing 1 1] It is explanatory drawing of the virtual image in the basic optical system using the 
concave mirror. 

[DrawingJi] It is explanatory drawing of infinite distance means of displaying using the concave 
mirror. 

[Description of Notations] 

1 Graphic Display Means 

2 Five Image formation optical means 

3 Observer 

4 Display Image (Virtual Image) 

6 Image Formation Distance Adjustment Means 

7 Observer Information Input Means 

8 Image Control Means 
10 Laser Light Source 

1 1, 1 la, 1 1 b Laser beam 

12, 13a, 13b Mirror 

15 One-way Mirror 

14A, 14B, 17 Lens system 

16 19 Admiration board 
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m;^m<r>i^mimm-th^myt^fAb. 

mi^m^^mmx'h-^x . 

msMAmm f am- f t^aav ^ t S: 

«tiJ'Ste«tgSr*-ri.71^^/H^yX*><i>^l, COT'S. 

•Sit i.if5S:3a 1 iett<^ESJS®^^^s, 

x'hhzb^nmb -tm^m 2 im<^^a^mmim 

nmb -tm^m i ~4 tT^v ^-rtL^^ i jsiamcossg^ig^ 

mmmmmmmx:h^mA-i^cDmm^mi,zm\^x . m 
t:mftzzb^mib-t%.m^mi ^ 

[00 0 1] 

mmco^^^'^mi:m^rh^.^mm^m.t,zm-rh hco 
X'hi>. 

[00 02] 

imkc^mm %mcr)^^mm?mm^z\mmmm.mi 
^tm^^hixxttz, im^W7<-n^^z\i. auyx^ 

m^^fzlJ^bWmmt:m^^tiyj^cr>2-:>A<^i,. 
iix^^h. 

[00 03] ±-i'&i\^yx^m-^fzmSi^m^m.nw. 



1%#S:PQ, ft#:PQc7)^vXC04I.|:^*^^>c7)^gSi^a, 

bi;-r-i.t - u^xco^a^^-c'j).!.^*:*?) ( 1 ) i^umct 

h. 

l/a+l/b = l/'f • • • ( 1 ) 
X^^i:#0^feP' Q' (2) j^T'^^ 

P' Q' /PQ=f/ (a-f ) • • ■ (2) 
[0 0 04] ::C:rft#:PQ<7){a§Sra<f 
^l'a<t, ( 1 ) 5e*^^b<0i:^i., bAi-ftfTJfitS- 
fcl.^l'iCii, m9^Z7P,-t i^r>^z\yvX\,zn\.X<^P' 
Q- tmp^PQlbWitmiZX'^. lE±(r>mi^b^^. 

[0005] m-^xm^^m^mii ( 3 ) stts^-rj: a 

I P' Q' I /I PQ I = f/l a- f I >1 
• • • (3) 

-m^zlE±Ai^cr)^{zlt, mimzmi*iX'0±t<^j: 
'O. a^flrZ^mb. (1) ^A-i^hti^mmzk^z^'j: 

hz.bi}<m^h, mM^^ai^>xco^mi}-f>M.^biE 

[0006] mzmmm^rm^^fcmmmmmmm^mm 
-rs. m oiiwm^?:m^^fzm:^^^¥k(^mmmx-h 

:a*SESIf «iiaffitt«tt*^lcoi/2tc#Lv\ 

S>|., iCO:^^. (4) ^W^-fh, 

l/'a+l/b = l/f ■ ■ • (4) 

( 4 ) st^^B-r-i. t , «i:<o ( 5 ) 

b = a • f / (a- f ) • • • (5) 
X'yXa.>fb-thb. h\±JE.btc''0 . «P ' Q' JifiJ 

^mmb^xh, 

[0 0 07] <^tCa<f t-ri.fc. ( 5 ) it;i>^>b{i:m 

9 , wmm<nmhmi<zx'^ lt a f tci&^ft-g. 

fc, htmmk.\zts:h^bf!^'ftt)-h. LA^LHl lA-^> 
t>*7!)>-S.j;at, J^^P' Q' {itl#:PQc75^tc=^0, 

^fr^^s^tis-C'=5rt\ -ecrmi 2{;^-rcfc3tctj 

ftPQSrCRTtC^L, ^<7)B5^m2r b'-i. ■ ;^7°U 'y i^' 

^0>®mSrm-lt I. $ fL-C V ^ I, , 

[0 008] 

[f6BB*<M*L J: 3 ii-rsHM] iiet^^cofll/vx'^ 
i6 , -^m^mMJfn <ts:^b\-^o P!S -3 fz . 

[0 00 9] tfziMm^<7^\!mm'tm^-^fz^w^mpv^ 
m^X'<,t. t'-A ■ xr^j ■y^'i'^mb-fhtzib. mm. 
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[0010] mmmm^^mmimmm^^mzm^f^^ti 
wm^com:h^(o^mmmzX'^xit. mmmmtfim-t 

[00 11] ttz/-^-^-T)i'UrUf-^'¥'^j.^\y-^ 

ti^m^-^hix^. zh.iimm^<DMmz^m-t^i>cox'h 

[0012] *56H3(i, Zcr,i:o^j:mkCOjSimj^izm^ 

x^j:$tifzt<7iTh^x. m\imm^u^t:m^^xms^ 
^^j:^^m^mm m.-t ^^ii^Bmt-m,cr)X' 

[00 13] 

mmTP^Pit. mimm^m^$^co^m<omyjizim 
t. ^Mm-t?>^^mijkmmx'gh'yx , msSMim^ 

mx- f iz&^^^m^zik^^fii z t ?r«^t -ri, hco 

x:hh, 

[0014] ±fzim.<rimi.-^2um(r>wm. b*«& 

^zW.'&^fthZh-^W^h^hiocnX'tih. 
[0 0 15] z.aiXot£mmzi:i[Mt. B^m^^gT' 

[0016] t.fz-if-m.nm^'^3%tmr)Wfir:\i. Mie 
A- =5: * i fc ^^t^ S <75T'J) S . 

[0017] iA^*i3of»5K«4fBig(7)^Bjr'{4, frie 



[0018] Z.cr,i. 0 =5:^i^^cJ;i^a^ B*jia^n#^ST' 

i^i:,^xmmmt,zm:7fiX'Bh, m.'>xmmm<o^cr>s 
[0019] tfz:^mcr>ini¥c^5im<7i^mii. mam 
mmnimm^mmftzz t s-wmt-rs h<7ixh 

[ 0 0 2 0 ] ^c7)J: a Ki:mmzJ:iH£. *£«ggMiliIll^ 

ztiz^o. mmiomm'^mm^<^im'mi^zmm^^ 
&mmim6zt*<X'^^. 
[002 1 ] t.fz:^m(7^miiim6iim<7i^Bm. mm^ 

m^^mi^zn^tx. mii^mm^^^mzm^-t&mmcri 
mmbt&i>i7)X'h&, 

[0022] zcr>^ 0 ^^mmzj:tn£. mmmnmA^ 

[0023] 

{mm<nmmi ) *iiB^<^mi<7)siM<^?g®tcfe(t&K 
^m^^mm^z'^^^xmm^^mL^j:t^c=mm-r^, m 

^^mmX'$>?>, W;m^#Sl{±3>'h-i-^'tJ: 

of^B? ifz c Gt^{^^y!;j( yx-mmtfzm^miSiim^^ 
-thmrz-h 0 , m 9 a^mw p q (c^a a^i, , mm^ 

¥g 2 {4m,^&JEgiAi f 7 U ;tvUU y XT-S> , 12 9 (?) 

fluyxcffls-Ti.. s^#3(i:Er.j^isas^^s^me 
^r*^, m.ifkm^A\mmm3t-^mmt,z^ti.m.is^ 
mi^^icommxhKi, m9co^mp- q- (cffl^-t 

h , a (i:B5S!ig^#g 1 t S^if^S 2 t WgESIT'Si 
bf4^m^#S2i:a.T^B*m4i:iOgg^T'J)S. 
t7t:Xf4B*#j^^5^#^lco<tifi^S^L, Y{±^^B*^4 

[0024 ] ^-r, ::iyi::^-^l,zj:lCGmm.-^yf?>: 

yx-mmbfz^^fs^mi^mmm^^^m i tc^s^^ii^ . 

mm^3liZ(r>^i&i:yi'^-il'\yyX2imLXM.h. 

zzX'yu^^-juuyXRx/B^mm^n^f&irimmsit. y 
u^^-fi-uyxRz/miSkio^mbtii ( 1 ) ^comi^ir-m 

coiz^^commco ( 6 ) ^x-m^tii, 

.Y/X=f/ (a-f ) • • • (6) 

[ 0 0 2 5 ] ^ vi vmm a L T a < f com^^mrz 
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•tt-tht. ( 1 ) ^J;0b<Oi:^0, 

[0 0 2 6] ^iStcia:. a=ffti>t.m^:k^<^ 

0 air T «i'^(t/S t. tfOC^ i> tfOT, SE^ a 

1 ; a{iOJ;0;^^<t:, f iO/h^^^ (0<a< 

f ) o 

[0028] ( mmcomm 2 ) mz:^^m(^m 2 comtfs. 

A^^j^it/iU— !f"b'-A 1 1 i:J^-y 5 5-12 T'Z. 

-A-^T)!^— (fb-A l l a(S5 9- 
13a, 1 3br:^f6]#:^;tf.n, ^yXmi4AT-m 
^3tet^l.. C:Ot'-A{i^s-7 5 7-l 5S:jliiL-C 
fL7tiS« 1 6 liZXM^ti^ , ho-if 
COK'-A 1 1 biiSiJcoi^yXS^l 7S-jlLT^tBKt=3£ 
M§ix. ^^-7 = 9-l 5T':ftJg;0^'^;t^>ix, 1 6 

a.i-t>^s-yiy-i5i,z\t]^^-oxfcommizmm.'t 
:iii(,zk'omm.i 6(nmitmMz'^^mmm^ti- 
:i.<^m^^fitzmMi 6 i^suy^M.^^mi- 1 s 

[00 2 9] m3\±±Micr,i:oi<zLX^^Lfzii-^u^=7 

[00 3 0] JiLhiOi^tcL-Cf^^LJ^^Ttxo^^^AJfc^ 
8 5r[lllCfc(t-S^ft3t^S2i:LTfflV^* 



[003 1 ] (iisfe<7)?g.^3 ) ^^m<nm3cDmmcr>m 
mizaitfh mm^m^smmi,z-:>\^xmmi-^ , 114 

T * D ^7 A3t^s^ i HF&i- ^ t ;t f JlB^llT- 

*>s. fp^-jjmzmtxii. mp^^(7iU^affHtm2co 
m&comm'cmmx'h^, 

[003 2] l^-if^tasi 075>f>^L7t:U— ift'-A 
1 l$r/N-7 5 7-l 2T--3K^tc^ilS$-ti:S. -*-(73 
V-Hfh'-Al 1 a{i5 7-l 3 a, IShX-^fm^^ 

yxihiAQX-mWtt^sh. JLtfOh'-AJi^-N-^i^ 
-1 5*jiiiLr®3K*t^*^^^S$ii/>:^«l 9t::AM 
^ixh. t 3— :^(73h'-Ai 1 bJi^iJcTji^yX^l 7?r 
VN-7S7-1 3X'niS.i)^L 

hti. mm.i9\.zmm.hzxm^ti^, :Lcomm.i 9\m 
OiS« 1 9 <nmmimt,z=^-<mmm^tt^ . ^i^s^t 

^ix^c/S^ 1 9 Sr4-^o^^9A3t^fS^ 2 0 i:-ri.. 

[0033] m'5\tifmMnmm<r>m^^mWM.(^n 

•r&7b;^-;H^yXXii*o:/9A3t^^^ 2 0 S-fflV^ 

^(s, mm^3t^^Mxmm±-^^wc5\<zX'oxwi-x^ 
m<r)mmtmmx'hh. 

[0034] S-r, 3yti-^^Cil.CGB«^ll^g 

^m^MLx^i,. zzx\ mnwp^^mmmm. 

^^^m*-(^s.cr,mmzWM't&, fit. SgJtaiiJa 
T<73 2oc7)^fr$r}f|/c-r J; -5 l^-r-i. . 

3 ; a«0 J:»5;:*:I^<T, f O/hS^W 0 <a< 
f ) . 

4 : mm^liZt oTftA<i5'ft=$:V^®HT-a ?: f tigV^-fi 

[0035] if'Mmmmx'it. immzm^-S:tihm. 
mmm^f^^^'k 5 (c>r^ lt«js « (^-ismzmmx^ h 
<r)X\ ^■vYmi,zm.x\^hm§rci.. wM>m.</:>m\^m^ 
^:mm<r>tc\.^mmx-mM-fh h ti^x% h , 

[0036] {mm<7)mm4 > mz:^^m(^m4(^mm 
(^mmiziHtf^ Eg^s^^sicov-iTijjBfl-ri) . me 
i±:^mm^mm<7i^ummm^mmcr)m&mx'h 0 , mm. 
1 k fe«3K^^s 2 1 cosmt:mmx^ s i -3 

g 2 tzjD ;c T^mSESfPS^S 6 *i|S(t ilT V ^ § , 

.^T^B!^«4 {iii^^ 3 *-f>iisgtc^;e. ^iE±mmcomiSi 

X'h h . ^«SgJ5fiiS#S 6 iiB*«^#S 1 i: fS«7t 
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[0 0 3 7] ±-f. 3>'t'i-^'{cj;^CGffi«^||!Sg 
^T-il^ L/ill^?*!«^B!*!m^#S 1 tc^^-r 
!>. lg^*3{iCOBSm^f5«3t^^S2^ilLXJ. 

5 : ai5OJ;0;*c#<> f J; OWnSvM 0<a<f ) . 

6 ; l^^#Ci:-:>T<g*W^V^IiHT'a2:f (CjffV^m 

[ 0 0 3 8 ] , m^-t^ B^i^g^73®a^ffl^* 3 c7)?i 

<J|=iOliHl*ir'3gSI a Srt'S S ?^ift±# < t S . ifiScOB* 
[0039] JiLhiO J: 3 t*IISfetfD?gST'i±, ^-tl. 

[0040] ( mmcomm 5 > ;ii:{c2is:i%B«(7)ii 5 c^jiiji 

1 1 mmt/e^^ 2 izMix , mmm^mx:^ 
^m7t ^mmm^ms t ^i§tti> c: t tmrnxh . 
^mmcommcomj^m^mmx'ii. mm^t^^mm^ 

XtllX-!yi^yi'y'^r^£^m^mkX-^i,XdlzL 

tz. mmmmmx:h^m7i±mmm(^uj<-mmz^K> 
mm^xtirh^^x'h t . ^mm^m.si,immm^ 
mx-^^mi3^h(n^mi<zmtx. ^^m.7h^m<7im 

[004 1] trmmmstimmt/t^m^mLx. 
1 iz^^tifz&mmcom^mm4 imm 

sjim 1 <r>mmcommc^^ t mmxh 0 . mmm 3 a 

t^X'^h, 

[0042] 'mmm^^Q\±$'m..^. ^--fj^t-t^^ 
^iitzm'mv9imi^Lx\-^h, zzx'mm^3t^^. 

^'mi?<ti^f5.7cr,\y}^-i:mx.\im5<.z^^^-t^ t . 

<7i^x\ m^^^^^fix^^hi^^xy)i:,mif(n^mx'm. 

CO 0 4 3] ^fz-=i^y'€:j.-9i^yy < 'V^X-k^Tm 

Kx\^^h^mx 0 i>mij<7im^.i}-hWf'Zi^m^WcnLx 
T. mmmm^m.aii^h.i<zmtfzmm^mm^^^i 



[0044] '5r*3. ZZX'W^^'mX-n^m\iUJ< 
-l.zX^X^^ifiM.tz\^-f7\i!\iX-^-th{,<nb Ltz 
Ztii.zm.^fx.hhnX'<<i.^j:< . =J^^v3-^y^izX 

mmmks\±zfit><^mm^mi.z. wn-thmB^^u 

[004 5] JiLhsO ck 0 C2|s||JrS«0Jg.^T-ii, fi^#;!)» 
[0046] 

[ I^BjcoSSm ] llLtcT) J: 0 izmiKm 1 , 2 <r>mMz i 
[0047] S7t:tt*iS3, 4co?|BJtC iixif. JSffi^t 

fzttx'i, ^ummc^-m^ -^s^mimmco^K^^^x-^i, z 

bt^X'^h. 

[0048] t.rzm^m5cr>WmzXfHi. ^-t-SB* 

ffi«oa^^ig^^(7)^^!if tttjE tx . m^^^mk b 
isfti. zbi.zi.y). ^'s^<n'm,'^wmm<^n'mmzm. 

V ^^ffi 2: m^-t hZb h^X # I. . 
[0049] t-fztfzm-^bff^WR\<zXi\.\f. 8S^« 

mx-fj^m^i^(^mmt:miizmi-t& mmi:mm-th^ 
mm^^^m-fhzbizx'o. mm^a^^-t^zb 
KcK. -iy^y^r-^ yx'S.-o^mmcom^yB^mimm 
X'^ . >N'-f--r;u-y r y f - ^o^^st lt^^t-s, 

mm(^mss.mx'$)i. 

m2] :i:^m<7)m2cr,mmcojfmizm\'^^tL^^^t3^^ 
^^ie¥m'ircoi^^-j^-mi^^^'mmmx-$) i, , 

[04] ^^m<7:>m3<r3mm<^mm'>zm^^ioti^ii-^ucr 
y M.^^m^co'^^-nmii^r^-tmmmx'h , 
[US] y^wm^ 3 cDmrncommizii tt i> ^J^^.T^ 

[06 ] (omm'^mmt,zi5[^hm^mm^^ 
m^com^mx'h^. 
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hi. 

[010 3 ]smm^t=m^^h.hmi?^%^yh.<^m^mx' 
hi, 

imi 1 ] wmm^m^^f.zm:^yt^Mi,zisif:hmigi<7)m 

1 B*®^¥K 



2, 5 ^mt^n. 
3 mm 

6 ISmgg^S^fS 

7 ti9E#tf$SA:']#S 

8 B!(iiaSIJf^^® 

1 0 \y-it^m 

11, 11a, lib U-if h'-A 

12. 13a, 13b 5 7- 



1 5 



17 PyXm 



1 4A, 1 4 E 
16,19 

18. 2 0 *n:/7A3t^^^ 
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